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As adults age, their cognitive speed declines, which may lead to deficiencies in cognitive functions. Both 
clinical and commercial applications exist for older adults that may stay or reverse this decline. In this 
exploratory investigation, we examined whether an intervention using a free social networking platform 
could improve older adults’ cognitive speed. To do so, we conducted a pre-assessment, intervention, and 
post-assessment with older adults (82.5 years old on average) who lived in an assisted living facility. We 
found that older adults who used Instagram on an iPad produced statistically significant results in their 
interference responses based on the tests we administered. These findings show that Instagram 
increased older adults’ cognitive speed similar to improvements shown with clinical and commercial 
cognitive software. Therefore, a free social media technology may enhance older adults’ processing 
speed. Additionally, it may encourage older adults to maintain an active social network and even adapt to 
changing technology. 
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1 Introduction 
The United States (U.S.) Census Bureau has reported that individuals aged 65 or older comprised 14.9 
percent of the country’s population (or 47.8 million people) (U.S. Census Bureau, 2017). An increasing 
number of people in this age group remain in the workforce, a fact that has led information systems (IS) 
researchers to focus on what many now call the graying workforce (Tams, Grover, & Thatcher, 2014). 
U.S. demographers project that, by 2035, the population will comprise 78.0 million people aged 65 and 
over compared to 76.7 million people age 18 and under. This expectation means that, for the first time in 
U.S. history, older adults will outnumber children (U.S. Census Bureau, 2018). Globally, individuals aged 
65 and older numbered 617 million in 2015, which the National Institutes of Health (2016) has projected to 
reach 1.6 billion by 2050.  
For many older adults, the aging process includes relocating to an assisted living facility, moving closer to 
family, or moving in with family. With this change, older adults may lose contact with their network of 
family and friends and, thereby, lose out on shared experiences, connections with others, and stimulating 
conversations (Climo, 2001). In one study that examined 308,849 participants, researchers found that 
people with sufficient social relationships were 50 percent more likely to survive compared to their 
counterparts with insufficient social relationships (Holt-Lunstad, Smith, & Layton, 2010). Moreover, the 
same study found that insufficient social relationships posed a similar mortality risk as smoking and a 
greater mortality risk than obesity and inactivity (Holt-Lunstad et al., 2010). However, IS studies have 
found that “online communication has the potential to enhance older adults’ social well-being, and, as a 
consequence, improve health status and reduce health care costs associated with aging” (Hage, 
Wortmann, van Offenbeek, & Boonstra, 2016, p. 31). Thus, to fill the need for social relationships, older 
adults may benefit from technological interventions that improve the quality of their aging process and, 
therefore, aid in their survival (Srivastava & Panigrahi, 2019). 
Research indicates that, besides physically declining as they age, older adults experience an age-linked 
decrease in cognitive speed (Salthouse, 1993), which contributes significantly to their cognitive decline 
(Deluca & Kalmar, 2013). The deficiencies occur primarily in cognitive functions that require a limited 
execution time. However, while processing speed plays a part in many types of cognitive functions, adults 
may partially overcome some deficient functions through cognitive activity (Salthouse, 1996). Carlozzi et 
al. (2014, p. 630) define processing speed as “the amount of time it takes to process a specific quantity of 
information, or the quantity of information that can be processed within a specified unit of time”. 
Researchers on aging have found that social integration (Béland, Zunzunegui, Alvarado, Otero, & del Ser, 
2005) and brain exercise (Ross, Freed, Edwards, Phillips, & Ball, 2016; Wolinsky et al., 2006) can lower 
the risk of depressive symptoms (Brewster, Peterson, Roker, Ellis, & Edwards, 2016) and dementia in 
older adults and, thus, reduce the risk of cognitive decline (Valdes, 2016; Wang, Karp, Winblad, & 
Fratiglioni, 2002) and health-related quality-of-life issues (Wolinsky et al., 2006). With practice and 
training, older adults can improve or maintain their cognitive processing speed. 
Researchers in the geriatrics discipline have investigated the effects of brain exercise (cognitive 
development), which includes electronic forms of exercise (Smith et al., 2009; Barnes et al., 2009). 
Research shows that interventions to address cognitive decline with mild cognitive impairment have been 
effective (Valdes et al., 2016; Finkel et al., 2004). Additionally, results from improving cognitive speed are 
encouraging (Valdes et al., 2016; Ball, Edwards, & Ross, 2007). Research shows successful results from 
addressing cognitive decline in older adults with mild cognitive impairment (Valdes et al., 2016). While 
cognitive pharmacological approaches have not been effective or have had mixed results (Valdes et al., 
2016; Finkel et al., 2004), cognitive speed-of-processing training has improved older adults’ everyday 
functional capabilities (Valdes et al., 2016; Ball et al., 2007). Birren, Woods, and Williams (1980) focused 
on age as a construct in their study. They concluded that “changes in the central processing time with age 
may be the major independent variable in explaining much of the behavioral change with age” (p. 298). To 
reinforce Birren et al.’s findings, subsequent research has supported and further revealed that speed-of-
processing degeneration accounts for a significant percentage of cognitive decline over time (Salthouse, 
1993; Finkel et al., 2004). Although memory and reasoning training focus on improving one’s cognitive 
performance, speed training focuses on increasing the speed with which one processes information via 
practicing tasks. Individuals who benefit from this training have the greatest need to improve basic fluid 
cognitive ability (Ball et al., 2007), which three factors determine: 1): processing speed (the ability to 
process information quickly), 2) working memory (the ability to retain information), and 3) perceptual 
reasoning (the ability to understand and respond) (Opitz, Lee, Gross, & Urry, 2014). However, such 
training can be costly. 
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Research that has focused on improving cognitive speed has used proprietary software to enhance 
processing speed. Commonly used scientific or commercial applications include CogniFit (see Figure 1), 
Lumosity (see Figure 2), and BrainHQ (see Figure 3). Older adults who seek interventions to improve 
cognitive speed may encounter significant costs. For example, online interventions typically have monthly 
costs. CogniFit costs US$19.95 per month; however, users also earn or purchase “neurons” that they use 
to play some brain games. These “neurons” may cost from US$5 to US$100 each. Lumosity costs 
approximately US$14.95 per month, US$83.40 yearly, or US$299.95 for a lifetime subscription. The 
BrainHQ program costs US$14 monthly or US$96.00 annually. Insurance in the US does not typically 
cover these Web applications. Interventions may also include meetings with psychologists who specialize 
in cognitive behavioral therapy (CBT) and charge US$80 to US$200 per hour for their service. The cost to 
older adults depends on medical coverage. However, many insurance policies limit the number of 
sessions one may have with a therapist. Also, these sessions usually occur every other week and can last 
from six months to several years depending on one’s cognitive ability and the potential for improvement
1
. 
Many older adults who live on a monthly budget do not have the funds to purchase these subscriptions. 
Unique to our study, we explore a free social media intervention that may improve older adults’ processing 
speed. In particular, we address the following research question (RQ): 
RQ: Does a social media intervention (specifically Instagram) positively influence older adults’ 
processing speed? 
Through conducting a pre-assessment, interventions, and post-assessment with older adults using 
Instagram, we found statistically significant results in one of the three processing-speed test that we 
administered. Primarily, we found that day-to-day computing activities, which participants can access at 
no cost, can enhance older adults’ cognitive processing speed. 
 
Figure 1. Example CogniFit Portal (CogniFit, 2020) 
 
                                                     
1
 We sourced this information from three practicing psychologists. 
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Figure 3. Example BrainHQ Portal (BrainHQ, 2020) 
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This paper proceeds as follows: in Section 2, we review the literature, describe processing speed and its 
importance in older adults’ health through the aging process, applications used in cognitive training, and 
social networking and its impact on processing speed. In Section 3, we discuss the methods we followed 
to conduct our study, which includes the tablet device we used and the intervention. In Section 4, we 
present our results. In Section 5, we discuss how our results pertain to our older adult population, the 
study’s limitations, and future research opportunities. Finally, in Section 6, we conclude the paper. 
2 Literature Review 
2.1 Processing Speed 
For our study’s purposes, we use both “processing speed” and “cognitive speed” interchangeably. While 
slow processing speed affects all learning stages and contributes to some learning disorders, it does not 
indicate a deficiency in intelligence. However, research has shown that degeneration in processing speed 
accounts for a significant percentage of cognitive decline as people age (Salthouse, 1993; Finkel et al., 
2004). Memory and reasoning training focuses on improving cognitive performance, and speed training 
focuses on improving the speed with which one processes information via practicing tasks. Furthermore, 
extant results show that education and age do not relate to training’s benefits; however, individuals who 
have the most room to improve basic fluid cognitive ability benefit the most from speed training (Ball et al., 
2007). In addition, research indicates that older adults experience an age-linked decrease in cognitive 
speed, which leads to deficiencies in their cognitive functions (Salthouse, 1993). These deficiencies occur 
primarily in cognitive functions that require a limited execution time. Nevertheless, while processing speed 
poses a concern for many types of cognitive functions, experience may partially overcome some deficient 
functions (Salthouse, 1996). In fact, with practice and training connections, cognitive processing speed 
can improve. 
Interventions to address cognitive decline in older adults with mild cognitive impairment have been 
successful (Valdes et al., 2016). Training focuses on improving cognitive process speed has improved 
older adults’ everyday functional capabilities (Valdes et al., 2016; Ball et al., 2007). For example, Valdes 
et al. (2016) found that participants saw a significant and positive difference in their useful field of view 
(UFOV) after they completed training to improve their processing speed. UFOV refers to people’s ability to 
extract information at a glance without moving their head or eyes. Older adults’ ability or inability to rapidly 
process information can help predict their performance in everyday living (Edwards et al., 2013; Valdes et 
al., 2016). During aging, one’s biological changes may also restrict cognitive function stimulation through 
physical health and reduce motivation to engage in activities (Hertzog, Hultsch, & Dixon, 1999). Due to 
both a reduced demand for cognitive activities and more restrictive physical activity, older adults need to 
focus on non-physical methods to maintain fluid cognitive ability. 
2.2 Applications Used in Cognitive Training 
Previous research has used both clinically based and commercially available applications in cognitive 
training. Clinically based applications include the UFOV (Windsor, Ford, & Windsor, 2016) and specially 
designed clinical interventions (Kurz, Pohl, Ramsenthaler, & Sorg, 2009). Commercially available 
applications include BrainHQ (which Ross et al. (2016) used in their advanced cognitive training for 
independent and vital elderly (ACTIVE) study), Lumosity, Cognifit Brain Fitness, and Elevate. 
Commercially available applications that train processing speed drill brief non-verbal exercises in which 
trainees progress through both a discovery phase and an identification phase. As a result, they gradually 
increase trainees’ processing speed until it reaches a target speed and difficulty level (Ball et al., 2007). 
Hence, in their longitudinal study of 1,804 participants, Wolinsky et al. (2006) found that, two years after 
training, participants who underwent processing-speed training were less likely to experience an extensive 
health-related quality-of-life decline when compared to the control group. In addition, at five years after 
training, Wolinsky et al.’s (2006) results showed that both working memory and perceptual reasoning 
interventions also successfully reduced health-related quality-of-life decline. Processing speed, working 
memory, and perceptual reasoning together are known as fluid cognitive ability (Opitz et al., 2014). 
Under the ACTIVE research intervention, Ross et al. (2016) conducted a 10-year study on driving 
cessation in older adults and found that adults who underwent reasoning training were 55 percent less 
likely to quit driving. Moreover, adults who underwent processing-speed training were 49 percent less 
likely to stop driving—a percentage that increased to 70 percent when researchers administered 
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additional processing-speed training. These findings support Wolinsky et al.’s (2006) findings that health-
related quality of life can result from training older adults’ processing speed. 
The designs for assessment and training have progressively moved from labor-intensive activities such as 
flash cards, puzzles, manual writing/drawing exercises, and video simulations to digital formats. 
Computer-based training programs, once distributed through floppy disks and compact disks (CD), 
increased the accessibility to training material. Today, one can distribute computer-based training 
programs over the Internet anytime, anywhere, and on any device. In addition, such programs provide a 
means to score and provide instantaneous feedback about training results. The increased availability of 
cognitive training applications that emphasize maintaining brain activity has equal importance. For 
example, commercial applications such as Lumosity, which target self-aware consumers, claim cognitive 
improvement with daily use. Lumosity uses the slogan “Discover what your mind can do. Improve 
memory, increase focus, and feel sharper—with the #1 brain training app, personalized for you” 
(Lumosity, 2019). On the other hand, applications developed for healthcare professionals, educators, and 
researchers for assessment or intervention rely on test-retest evidence claims. 
2.3 Personal Social Network 
Scholars have found that participation in frequent social connections and social activities tends to prevent 
cognitive decline (Bassuk, Glass, & Berkman, 1999), and a rich social network with creative education or 
interactive activities may decrease dementia risk (Wang et al., 2002). In fact, a person with no social ties 
is two times more likely to experience cognitive impairment than a person with five or six social ties 
(Bassuk et al., 1999). Naturally, older adults are more likely to experience a spouse’s loss than younger 
adults. While spousal loss does not increase one’s social integration, the loss can be instrumental in 
increasing one’s social network. That means that older adults who have lost their spouse do not tend to 
replace their social contacts with new ones. Instead, findings reveal that older adults tend to rely on and 
connect with relationships already in place for stability in social relationships (Utz, Carr, Nesse, & 
Wortman, 2002). 
Cognitive and functional loss in older adults decreases their social interaction and physical activity, which 
negatively affects their quality of life (Gallo, Schoen, & Jones, 2000; Wolinsky, 2006). Although some 
studies in the 1990s reported that social network (Albert et al., 1995) and social engagement (Hertzog et 
al., 1999) did not seem to impact cognitive ability, recent studies show that social relations from both 
social network (Béland et al., 2005) and social integration or engagement (Holtzman et al., 2004; Béland 
et al., 2005) do affect cognition. For our investigation, social network refers to people who have a personal 
relationship with and keep in touch with others regularly over a six-month period (Holtzman et al., 2004). 
We believe that we need to encourage older adults to maintain a social network since research has shown 
that social network and social engagement play an instrumental role in older adults’ quality of life (Holt-
Lunstad et al., 2010; Choi et al., 2014). However, older adults face obstacles that may prevent them from 
continuing to engage in face-to-face relationships with friends and family. They can often no longer drive a 
car or seek other means of public transportation due to physical conditions that impact mobility. Likewise, 
their peers often face similar obstacles, which results in fewer face-to-face contacts with friends. As they 
become more dependent on caregivers, older adults often either move closer to family and away from 
friends or move into a care-giving facility (Ross et al., 2016; Holt-Lunstad, et al., 2010). 
2.4 Technology Applications in Social Media 
Using social media affords the participant an easy-to-use platform to keep in touch with others and 
requires only general social network maintenance. Moreover, developing a network does not require a 
high-level of cognitive processing. Most older adults can work at a pace and intellectual level that 
develops a sense of engagement rather than frustration. Older adults also can use social media at will to 
build simple social relationships or to seek out their interests. Moreover, interacting with an application 
may lead to new or advanced functions as the user gains experience. Likewise, as an increase in 
interaction improves the user’s performance, other studies have found that repeatedly using applications 
also improves older adults’ cognitive speed (Valdes et al., 2016) and playing technology games increases 
their memory performance (Santanachote, 2014).   
Previous research supports social media’s effect on older adults’ behavior. Older adults’ personal 
motivation, Internet engagement, and perceptions about social media applications and their benefits affect 
their decisions to use social media. Research has shown personal motivation as an important prerequisite 
for older adults who engage with social media applications (Riquelme, Rios, & Al-Thufery, 2018). In a 
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study on older adults and internet engagement, Hill, Beynon-Davies, and Williams (2008) found that older 
adults engage with the Internet when they see how their participation might impact their lives. 
Researchers refer to the benefits that older adults’ perceive in using a technology as the “easiness 
opportunity”—the way they perceive their own ability versus the way they perceive the technology’s 
difficulty (Barnard, Bradley, Hodgson, & Lloyd, 2013). Therefore, in this study, we selected Instagram for 
several attributes: 1) images and videos draw in users and do not require users to read text and 2) users 
can interact with the application by simply posting a picture or video (Riquelme et al., 2018). We used an 
exercise that featured visual patterns based on simple decision making as the foundation for our study’s 
cognitive information-processing speed exercises. 
In addition, research has found that physical, social, and mental activities help prevent dementia late in life 
(Fratiglioni, Paillard-Borg, & Winblad, 2004). While some activities (notably physical ones) become more 
difficult to maintain over time, processing-speed interventions continue to deter reduced cognitive ability 
(Valdes et al., 2016). Assessing participants and involving them in processing-speed interventions 
represent appropriate first steps. We note that education does not constitute a factor in older adults’ ability 
to process information (Ball et al., 2007) and that a threshold when processing speed sufficiently allows 
fluid cognitive ability exists (Ross et al., 2016; Ball et al., 2007). That said, some researchers have found 
that older adults prefer to accomplish technology tasks on tablet computers (Delello & McWhorter, 2017). 
While research has shown that these application interventions may improve processing speed, we 
focused on investigating the effect that a social media technology has on older adults’ processing speed. 
Therefore, in this study, we combined cognitive training, a social media intervention, and tablet 
technology. 
3 Methods 
3.1 Research Design 
We explore whether an intervention with social media can influence older adults’ cognitive speed. 
Researchers need to conduct exploratory research since confirmatory research alone cannot cover the 
broad range of areas that we need to discover (Franklin, 2005; Stebbins, 2019). Research offers insights 
to support this perspective. For instance, Stebbins (2019, p. 10) has said: “Moreover, because social life 
changes, more rapidly today than ever, a program of continuous exploration is good practice even in well-
explored fields”. In our discovery-based research design, we use a detailed intentional and systemic 
approach. From the inductive findings in this exploratory study, which generalize to our participant group, 
future confirmatory research may produce deductive findings that generalize to a larger population. 
We selected 11 students from the university’s honors college to be research team members. These 
students completed the Collaborative Institutional Training Initiative program for human subject social 
and behavioral research and a semester long course. 
To collect data, we followed a pre-assessment, intervention, and post-assessment structure. Between the 
assessments, we administered social media training sessions. We used an adaptive technique; that is, we 
made the training difficult enough to maintain intensity yet not so difficult as to frustrate participants (Ross 
et al., 2016). We paired each participant with one research team member so that the researchers could 
determine their participant’s acceptable level of difficulty with social media and a tablet computer. The 
pairing approach also ensured that participants could have some say in how they used the technology to 
build relationships and actively explore (Davis, Germonprez, Petter, Drum, & Kolstad, 2009). 
3.2 Tablet Computer and Social Media 
We chose the Apple iPad for this project since it is easy to use and features large icons and an 
uncluttered appearance. In addition, we chose Instagram because users do not need to type or respond to 
messages since the application focuses on allowing people to leisurely socialize with images that they can 
view as often as they like (Gotter, 2016).  
3.3 Site Access and Participants 
We coordinated site access through the chief executive officer of a senior living and assisted living 
organization based in the United States with 21 facilities in four states. The organization includes 
independent senior living, senior campus living, assisted living and personal care, memory care, short-
750 Connections and Cognitive Speed of Older Adults 
 
Volume 47 10.17705/1CAIS.04734 Paper 34 
 
term rehabilitation, long-term skilled care, and respite care. We conducted our study at an assisted living 
facility in the Northeastern United States. 
We used purposive sampling to select participants. In an effort to reduce research bias, we did not select 
the participants. Instead, the staff in the nursing facility selected them. To that end, after securing site 
access, we presented the study to the management and nursing staff at the facility. Basing choices on 
routine assessments of facility residents, a nurse determined whether to add an older adult’s name to a 
list of potential participants. Finally, after the facility staff made final judgments on the residents, we met 
them. We gave each facility resident the opportunity to participate in the study, which created a positive, 
all-inclusive attitude toward the research. This approach countered a negative, exclusive attitude toward 
the research since older adults often view computers as having no benefit or as intimidating (Hakkarainen, 
2012; Wagner, Hassanein, & Head, 2010). In addition, due to our study’s exploratory nature, we designed 
the participant approach to be all-inclusive to reveal patterns in activity-collected data before we 
hypothesized (Franklin, 2005) against control groups. 
We gathered data through evaluations and training over 13 sessions in a face-to-face setting for each 
participant. The target population included people over 65 years old who were separated from family and 
friends and lived in a nursing home or home healthcare facility. For this inductive investigation, we 
focused on recruiting 24 participants (both male and female) and estimated the completion ratio for 
participants who entered the study would be 50 percent. When comparing the number of participants to 
the size of the older adult community, we obtained a higher percentage of participants than many other 
studies have obtained. For example, our study included 12 participants from a facility with 35 people (or 
34.28%of the population) compared to an earlier study on how older adults use iPads in which only 19 of 
135 facility residents (or 14.07%) participated (Delello & McWhorter, 2017). Another study on older adults 
engaging in Internet training involved four older adult facilities. Out of 200 potential participants, only 20 
participated in the study (Blit-Cohen & Litwin, 2004). For our study, based on 12 participants with 13 
sessions each, we planned to collect data over 156 accrued visits.  
As part of routinely caring for residents, staff regularly administered the Department of Veteran Affairs 
(VAMC) St. Louis University Mental Status Examination. This examination looks for cognitive deficits and 
cognitive change over time. Basing decisions on positive examination scores, the staff developed a list of 
potential participants who could perform the navigation tasks on a tablet computer. They used no other 
criteria beyond the VAMC assessment to exclude participants. 
The facility staff recruited 19 older adults. From that list, three people declined to participate, and one 
could not obtain surrogate consent. As a result, we started the study with 15 participants. However, two 
voluntarily withdrew and another moved, which left 12 participants (63.2 percent) who completed the 
study. On average, the participants were 82.5 years old (SD = 9.4), and 58 percent were female. Eleven 
participants had been married and one had never married. Of the married older adults, one was currently 
married, two were divorced, and eight were widowed. We present participants’ personal descriptive 
statistics in Table 1. 
Table 1. General Descriptive Statistics 
Category Number Percentage 
 
Category Number Percentage 
Age Spouse/ever married 
60-65 1 8.33 Married 11 92.00 
70-79 2 16.67 Never Married 1 08.00 
80-89 7 58.33 Spouse/married now 
90-94 2 16.67 Married 1 08.00 
Gender Single 1 08.00 
Female 7 58.00 Divorced 2 17.00 
Male 5 42.00 Widowed 8 67.00 
To better understand our participants and the nature of their relationships, we used a social 
disengagement index (Bassuk et al., 1999). From the data collected, the participants had 2.8 children on 
average (the most children that a participant had was six, and the fewest was zero). Of the 11 older adults 
who had children, four had a child who had died. Only 32 percent of the children visited once a week, 
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which increased to 46 percent for once-a-month visits. Furthermore, 46 percent of the children 
corresponded weekly, monthly, or a few times a year. 
In addition, only six participants felt they had close relatives, and the average number of relatives a 
participant felt close to was 2.7 people. Participants who had about the same number of close relatives as 
living children had 2.6 times more visits from their children than from their relatives. Yet, they were nearly 
100 percent more likely to correspond with a relative throughout the year than with a child. 
Eight participants had close friends. Of their monthly visits, participants were 3.2 times more likely to see 
friends than close relatives and about 23 percent were more likely to see friends than children. We 
present the participants’ relationship descriptive statistics in Table 2. 





































Children  Relatives (six people had no close relatives) 
How many children have you 
raised? 
2.8 3.0 0-6  
How many other relatives do you feel 
close to? 
2.6 1.5 0-10 
How many are presently living? 2.5 3.0 1-6  
How many of these relatives see you 
once a month? 
0.5 0.0 0-2 
How many see you once a week? 0.9 1.0 0-3  
How many do you correspond with a 
few times a year? 
2.5 1.0 0-10 
How many see you every month? 1.3 1.0 0-6  Close friends (four people had no close friends) 
How many do you talk or 
correspond with weekly? 
1.3 1.0 0-6  
How many close friends do you 
have? 
3.7 3.0 0-12 
How many do you talk or 
correspond with monthly? 
1.3 1.5 0-6  
How many friends do you see at 
least once a month? 
1.6 1.5 0-6 
How many do you correspond with 
several times a year? 
1.3 1.0 0-6  
How many do you correspond with a 
few times a year? 
2.3 0.5 0-10 
3.4 Procedures 
Before beginning the study, we obtained institutional review board approval and participants’ consent. 
We offered no reimbursement. However, participants used the iPads that the project purchased while 
we worked with them for the duration of the research project. In addition, participants incurred no costs 
associated with the iPads. 
We conducted all visits at the study site. In every phase, the same research team member and participant 
met for all visits. The participants engaged in 13 sessions that we organized into four phases: 1) 
establishing trust and getting to know the participant, 2) pre-assessment and instructions about the iPad’s 
functions, 3) interventions with the technology, and 4) post-assessment and exit interview. We completed 
the first phase in which we made personal introductions and completed a demographic survey with the 
participants in one visit. We completed the second phase in which we had participants complete the 
processing-speed pre-assessment and introduced them to the iPad’s functions in another visit. In addition, 
we set up an Instagram account for each participant with a configuration that the first author designed for 
an older adult. We completed the third phase in which we taught participants how to navigate Instagram 
on an iPad over 10 subsequent intervention visits. We completed the fourth phase in which we completed 
the processing-speed post-assessment and conducted a participant exit interview in a final visit. We 
summarize the participant visits in Table 3. 
 
Table 3. Participant Visits 
Phase Purpose Number of visits 
Phase 1 Establishing trust and getting to know the participants 1 
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Table 3. Participant Visits 
Phase 2 Pre-assessment and instructions about the iPad’s functions 1 
Phase 3 Interventions with the technology 10 
Phase 4 Post-assessment and exit interview 1 
We conducted the interventions to first demonstrate Instagram’s use and then to develop a participant’s 
capabilities to easily navigate Instagram. As a result, we spent much time going over Instagram’s 
functions and capabilities repeatedly. We encouraged participants to adhere to a 45-minute routine for 
their interventions twice a week. While gaps in the schedule and visits less than 45 minutes may have 
occurred, these gaps did not constitute grounds for excluding participants from the research. We took 
steps, such as laying out the icons on the iPads in an easily accessible manner and configuring Instagram  
to ensure that each participant had a similar and consistent navigation experience with the technology. 
Although three participants had their own iPads, none had ever used Instagram. We set these privately 
owned iPads in the same way as the iPads we purchased for this investigation. 
3.5 Researcher-Participant Interaction Accountability 
Throughout the study, the research team members conducted weekly repeatable tasks, which the first 
author reinforced as follows: 1) attend team meetings, 2) upload recorded interventions, and 3) submit 
researcher-developed reflective notes. In the weekly team meetings, we jointly discussed progress, 
addressed issues, and built team rapport. We regularly shared their visit experiences, which included 
participants’ positive or negative reactions from one visit to the next towards the research process and 
their engagement with the technology. Moreover, we used the meetings to reflect on approaches that we 
used in the interventions, identify problems, seek solutions, and discuss individualized training agendas 
for each participant. 
After each researcher-participant interaction, the researchers uploaded their recording and reflective notes 
about the visit to the project storage location. The first author read the reflective notes and routinely 
selected recordings for spot listening before each meeting. The first author also visited the facility from 
time to time to check with the facility administration and staff to see how participants viewed the 
interventions and to see if they needed additional guidance. 
3.6 Pre-assessment and Post-assessment 
We administered the cognitive pre- and post-assessments with each paired participant. All research team 
members received the same training and practice on how to administer the assessments. In addition, 
each team member’s paper assessment packet included copies of the scoring sheets, administering 
steps, and reading instructions. 
We administered all three parts of the Stroop Color and Word Test (i.e., neutral, congruent, and 
incongruent) (Killian, 1985): 1) neutral asks participants to read as many colors printed in black ink on a 
sheet of paper as possible in 45 seconds, 2) congruent asks participants to name as many color Xs 
printed on a sheet of paper as possible in 45 seconds, and 3) incongruent asks participants to name the 
colors whose name in print differs in color to its name on a sheet of paper. Therefore, participants need to 
ignore the printed words while naming as many colors as possible in 45 seconds. 
We selected the Stroop Color and Word Test because it requires no strategy, unique process, or advance 
knowledge for older adults to perform (Salthouse & Madden, 2008). In addition, researchers have 
established that one can easily administer the test without a significant time investment and that the test 
has good reliability and validity (Killian, 1985; Salthouse & Madden, 2008). Finally, we did not need a 
trained psychologist to administer the tests and could train individuals who administered them quickly 
(Killian, 1985).  
3.7 Interventions 
The interventions comprised a research team member who taught a participant how to navigate Instagram 
on an iPad. Over 10 visits, the assigned pair met for the length of each visit. Initially, participants did not 
clearly understand most Instagram terminology (such as follower, post, and share). Because computer 
anxiety may influence how participants perceive technology (Immonen & Sintonen, 2015), we designed a 
quick reference card to cover the navigation and reinforce the icon definitions in everyday language. 
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Thereafter, the research team member introduced contacts or followers to the participant’s account. The 
team member and participant searched for the participant’s family members and friends in social media. In 
cases where the participant did not have contacts, the team member introduced events, celebrities, hobby 
interests, and music as surrogates for a member’s contact list.  
3.8 Inspection of Data 
Before analyzing the data from the tests, we inspected and validated each case for completeness in two 
areas: 1) missing data and 2) suspicious response patterns (Hair, Hult, RIngle, & Sarstedt, 2014). The 
sample size started with 12 participants who completed three different tests in a pre- and post-
assessment of the Stroop Color and Word Test. All participants completed all tests; however, one 
participant scored significantly higher on the congruent and incongruent in the post-test than the other 
participants. Therefore, we removed the test scores for these outliers from our analysis. 
4 Results 
We analyzed our initial results from the data using Microsoft Excel. Afterwards, we also ran an analysis 
using IBM SPSS Statistics 24. We used SPSS to run the Wilcoxon signed-rank test, which compares two 
related scores from the same participant. We had that precise data condition in our investigation because 
we collected data at both pre- and post-assessment for each participant. We discuss our results in this 
section. 
4.1 Training Intervention 
On average, the research team members made 13 visits per participant over 9.7 weeks. The shortest time 
a participant took was five weeks due to a seamless scheduling match, while the longest time a participant 
took was 17 weeks due to illness. When scheduling the visits, research team members considered the 
participant’s daily routine, which included activities, therapy, and doctor visits. However, an unexpected 
event sometimes disrupted a scheduled visit. For example, a participant may have had an unplanned visit 
by a family member or friend, grown tired from an earlier activity in the day, or become ill. Therefore, the 
participants’ schedules did not likely remain consistent from week to week. 
4.2 Stroop Color and Word Test 
We analyzed the data by calculating the change in performance for all participants so we could compare 
scores by most to least improvement (see Table 4). In addition, we conducted a Wilcoxon signed-rank test 
to report the statistical results since we compared two sets of scores from each participant. We used 
these non-parametric descriptive statistics to better understand the score differences from pre- to post-
assessment as a group (see Table 5). 
4.2.1 Neutral Test 
In the neutral test, participants read aloud as many colors printed in black ink as they could in 45 seconds. 
We found that 41.66 percent of participants improved their performance and 58.33 percent did not 
improve their performance between the pre- and post-assessment. Specifically, five participants increased 
their reading performance by 20.00 percent more words. The average increase in performance was 10.74 
percent. For the seven participants who dropped in performance, the biggest drop was 18.18 percent with 
an average drop of 10.41 percent. Overall, participants’ performance on this test dropped by 1.6 percent. 
For the neutral non-parametric statistics, the results indicate that the Pearson r values were positive and 
highly linear. Nevertheless, the median post-test ranks were insignificant compared to the median pre-test 
ranks (Pearson r = 0.910, z-score = -.432, p = 0.666). Thus, for this task, we found no evidence that social 
media increases older adults’ processing speed.  
4.2.2 Congruent Test 
In this test, participants named aloud as many colored Xs on a sheet of paper as they could in 45 
seconds. We found that 45.46 percent of participants improved their performance, 18.18 percent had the 
same performance, and 36.36 percent did not improve their performance between the pre- and post-
assessment. Of the five participants who increased their reading, the participant who increased her 
performance the most read 44.00 percent more words. The participant who increased his performance the 
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least was still 5.41 percent faster. The average increase in performance was 20.98 percent. Two older 
adults scored neutral in their test performance. For the four older adults who dropped in performance, the 
biggest drop was 36.51 percent, and the average drop in performance was 11.25 percent. Overall, 
participants’ performance on this test improved by 5.45 percent. 
The Pearson r results for the congruent test scores indicate positive values with a linear relationship. 
However, the median post-test ranks were insignificant when compared to the median pre-test ranks 
(Pearson r = 0.856, z-score = .595, p = 0.552). Thus, for this task, we found no evidence that social media 
increases older adults’ processing speed. 
4.2.3 Incongruent Test 
In the incongruent test, participants read aloud as many names of colors whose printed name was a 
different color than its written name as they could in 45 seconds. We found that 81.82 of participants 
improved their performance, 9.09 percent had the same performance, and 9.09 percent did not improve 
their performance between the pre- and post-assessment. Of the nine participants who increased their 
reading performance, the participant who increased her performance the most read 66.67 percent faster. 
The average increase in performance was 31.81 percent. One participant scored similarly in the two tests. 
The participant who dropped in performance did so by 50 percent. Overall, participants’ performance on 
this test improved by 21.48 percent. 
In addition, for the Incongruent test, the Pearson r had a strong positive linear relationship, and the 
signed-ranks indicate that the median post-test ranks were significantly higher than the median pre-test 
ranks (Pearson r = 0.970, z-score = 2.250, p = 0.024). Thus, for this task, we found evidence that social 
media increases older adults’ processing speed. 

























































































































































































Stroop neutral 12 5 20.00 10.74 0 7 -18.18 -10.41 -1.60 
Stroop congruent 11 5 44.00 20.98 2 4 -36.51 -11.25 5.45 
Stroop incongruent 11 9 66.67 31.81 1 1 -50.00 -50.00 21.48 
 
Table 5. Non-parametric Descriptive Statistics 
Participant assessment Pearson r Test statistic (T) Z-score P value Results 
Stroop neutral * 0.910 33.500 -4.320 0.666 Not significant 
Stroop congruent ** 0.856 27.500 0.595 0.552 Not significant 
Stroop incongruent ** 0.970 49.500 2.250 0.024 Significant 
* n = 12, ** n = 11 
4.2.4 Results Summary 
In this study, we administered the three parts of the Stroop Color and Word Test to 12 participants before 
and after we conducted an intervention with Instagram. From these tests, we obtained 12 pairs of scores, 
though we removed the scores for a single participant (i.e., a single pair) from the congruent and 
incongruent data set after we inspected the data. Since the participant performed significantly better in the 
post-assessment versus the pre-assessment than the other participants, we felt that leaving those scores 
in our sample would unduly inflate the overall scores reported for the congruent and incongruent tests. 
That being said, all participants showed an improvement in their processing speed in at least one test, five 
participants (42 percent) showed an improvement in their processing speed in two tests, and three 
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participants (25 percent) showed an improvement in their processing speed in all three tests. Moreover, 
the participants did not perform significantly better in the neutral (Pearson r = 0.910, z-score = -4.320, p = 
0.666) and congruent tests (Pearson r = 0.856, z-score = 0.595, p = 0.552) after they completed the 
intervention. However, they did perform better in the incongruent test (Pearson r = 0.970, z-score = 2.250, 
p = 0.024) after the intervention. 
5 Discussion 
In this study, we explore whether social media on a tablet computer could improve older adults’ cognitive 
speed. In particular, we examined whether a social media intervention (specifically Instagram) positively 
influences older adults’ processing speed. We found a positive impact in at least one test for 100 percent 
of the participants and a positive impact in two tests for 42 percent of the participants. In statistically 
analyzing scores from the neutral and congruent tests, we found that participants did not perform 
significantly better in the neutral and congruent tests after our intervention overall. However, we did find 
that participants’ processing speed significantly improved in the incongruent test (the most difficult among 
the three tests). As an added positive outcome, our findings do not reflect a specific training effect based 
on participants having a minimum education level, being highly motivated, being computer literate, or 
owning a technology device that would exclude our findings from applying to the general population. 
Studies that use a small sample size have made significant contributions. For example, an exploratory 
study that the National Institutes of Health (NIH) and National Center for Complementary and Alternative 
Medicine (NCCAM) funded demonstrated results with public health relevance despite a small sample size 
(Amsterdam et al., 2012). The authors concluded that their findings were exploratory. Their results 
introduced the possibility that interventions might improve patient health, and they called for research to 
build on their exploratory results. Exploratory studies can guide future studies, provide insightful 
experiences, and prevent problems in future studies. In a clinical setting, exploratory studies that use a 
small sample size may uncover valuable information that researchers should consider in future research 
(Connelly, 2008). In a context in which one assesses programs and evaluates their effectiveness, Wholey 
(2015) states that studies that use small sample sizes help communicate value, improve future studies’ 
quality, and provide tested measures. Exploratory studies on online support groups have also used small 
sample sizes to examine how these groups might help prevent depression and nurture breast cancer 
providers in rural areas (Collie et al., 2007). Small sample-size studies must demonstrate rigor so that 
future studies can draw on their results and justify why they used a small sample size (Connelly, 2008; 
Wholey, 2015; Petersen, 2008).  
We worked with the extant literature in our investigation and found that our sample contained older 
participants compared to many other studies. On average, our participants were 82.5 years old. With our 
standard deviation (SD = 9.4), we examined individuals from 73.1 to 91.9 years old; however, other 
studies using the Stroop Color and Word Test have investigated adults a decade or two younger. For 
example, Gunner, Miele, Lynch, and McCaffrey (2012) investigated individuals from 55.3 to 73.1 years 
old, and Fleck, Wiig, and Corwin (2015) investigated individuals from 66.03 to 71.3 years old. Given that 
research has shown that processing speed slows with age (Salthouse, 1993), our participants’ average 
age and our findings support the need for older adults to continue to use processing-speed exercises as 
they age to stay or reverse cognitive decline.  
To our knowledge, our study constitutes the first study to investigate how Instagram on an iPad as a 
technology tool might enhance older adults’ processing speed. Our findings demonstrate that, when older 
adults use social media, their processing speed may improve significantly. We found older adults’ 
willingness to participate in studies in several ways based on our methodology. First, participants were 
open and receptive to learning a new application on a new (for most participants) device. We observed 
this openness from the very low number of participants who voluntarily withdrew from the study. While 
many barriers hinder older adults from using technology (Barnard et al., 2013; Wagner et al., 2010), social 
media may be an amenable technology. Second, regardless of scheduling issues and the gaps between 
interventions, the older adults in our study were interested in how social media could help them develop 
their social networks. Third, participants were motivated to learn and use the social media since they 
connected with family and friends of their own accord. 
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5.1 Instagram for Older Adult Cognitive Training 
Processing-speed applications often use a memory-recall process. As Salthouse (1996) found, age-linked 
decreases in cognitive speed deficiencies become particularly evident in cognitive functions that require a 
limited execution time. However, engaging in social media does not require constant efficiencies in 
execution time. Execution time poses a concern since reduced cognitive speed abilities may frustrate 
older adults when they want to learn something new. Further, Salthouse (1996) noted that, although 
processing speed may pose a concern for many types of cognitive functions, experience can overcome 
some deficiency in functions. In this investigation, we developed that experience via exposure to social 
media. In doing so, we adopted an adaptive technique such that we made the training difficult enough to 
maintain intensity yet not so difficult as to frustrate participants (Ross et al., 2016). In addition, we 
introduced technology at a measured pace. Research has shown that, when participants proceed at their 
own pace, computer-based intervention exercises produce observable results in processing speed, 
working memory, and perceptual reasoning (Wolinsky et al., 2006). 
5.2 Instagram for Older Adult Social Networking 
While we focused on whether social media could influence older adults’ processing speed, we also 
demonstrated the potential to enhance older adults’ (typically small) social network (see Table 2). In this 
study, older adults averaged 2.8 relatives and 3.7 close friends for a total average network size of 9.1 
people. Regarding face-to-face contacts, older adults with children were likely to see a child 1.3 times per 
month, see a close relative 0.5 times per month, and see a friend 1.6 times per month for a monthly social 
network contact of 2.4 people. However, the limited size of one’s social network does not constitute a 
reason to avoid participating in social media. While individuals in the general population may brag about 
how many friends or followers they have on social media, research shows that network size is not as 
important as meaningful and supportive exchanges in a network (Godinho et al., 2010). In fact, research 
reveals that older adults tend to rely on and connect with lifelong relationships rather than new social 
connections for stability in social relationships (Utz et al., 2002). Rather than focusing on the large number 
of network connections, which the older adults in this study lacked, participants gravitated to such 
interests as famous people, events, hobbies, entertainment, cars, and destinations. While the older adults 
in our study did not seek out social media, it helped them access information about the past or current 
events and, thus, refreshed their memory and promoted a path toward network expansion. Like most 
social media users, some older adults connected with old friends or started following each other in their 
residential community. 
We also found the iPad a sound choice for older adults. The fact that we used the newest iPad (fifth 
generation) created cachet for the older adults as they talked among themselves and with their family. 
Having the same device for each participant appeared to create a sense of social interaction and an 
increase in overall technology ability as extant research has also found (Delello & McWhorter, 2017). In 
addition, while we did not measure social representation theory in our experiment, anecdotal evidence 
suggests that our participants shared their knowledge about technology with one another and acted on 
that knowledge as Hakkaraninen (2012) has discussed. We found such evidence in the older adults’ 
feedback since they discussed among themselves what they were learning, who they were connecting 
with on social media, and how they were using the quick reference card that we developed for them. 
Some even discussed what their experience involved as they followed one another on social media. Our 
participants’ shared understanding may have lent to their ongoing cooperation to complete the research 
project (see Hasan & Linger, 2016). In addition to social representation, we created social interaction 
among the research participants. 
5.3 Limitations and Future Research 
Under the belief that with age comes at least some cognitive decline (Salthouse, 1993), we designed this 
exploratory research to examine what effect social media has on older adults by applying a purpose-
driven and systemic methodology. In this inductive study, we found that social media supported older 
adults’ processing speed. Therefore, we can draw several generalizations about the group (Stebbins, 
2001). Foremost, researchers could use our research design to conduct confirmatory research in which 
perform deduce investigations. In such confirmatory research, researchers could obtain increased 
sampling, additional validity, and greater generalizability (Stebbins, 2001). 
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While we found important results in our exploratory investigation, verification through a larger sample size 
could strengthen their generalizability. Furthermore, a large sample size could address whether 
unintended influencers produced our findings. For example, the facility nurse who attended the research-
team training sessions and observed each team member orchestrated the pairing between a specific 
research team member and older adult. The nurse paired team members and participants based on her 
knowledge of the participants and observations of the team members. One potential confound of our 
procedure concerns the fact that we did not control for the effect that having regular visits from someone 
could improve cognitive processing speed as opposed to our intervention doing so. However, in reviewing 
the literature, we found no evidence that visitation alone affects processing speed. 
Future research could focus on intensive practices using social media to improve processing speed. 
Conducting a longer study on processing speed under a personalized training engagement with social 
media could yield more gains. Such research could follow a prior study on healthy older adults that found 
that computerized, personalized cognitive training improved working memory, learning, and attention more 
effectively than computer games (Peretz et al., 2011). Regardless of the tool, many current studies have 
identified software that trains individuals’ processing speed as medical applications that could reduce or 
reverse cognitive decline (Valdes et al., 2016). Commercial application developers have already seized on 
this idea by describing their software as memory building through fun seeking and games (Santanachote, 
2014). That said, additional research on social media might further demonstrate its effect on older adults’ 
cognitive speed. 
5.4 Implications for Practice 
Practitioners who provide care for older adults understand the challenges that their clients face related to 
cognitive decline. These practitioners include social workers, assisted living facility directors, and many 
other medical professionals who specialize in the health and wellbeing of older adults. For example, 
activity directors create programs that stimulate physical activity, relationship development, and cognitive 
ability. Our study, using a free social media, provides a new resource for practitioners when developing 
older adults’ cognitive activities, specifically processing speed. In recent years, practitioners have sought 
more nontraditional approaches to interesting activities that older adults could perform every day that 
might improve cognitive functions (Park et al, 2007). Interventions typically take place in a one-on-one or a 
group setting; however, this novel approach provides practitioners with an activity that older adults could 
perform independently or in a group and as often as the older adults would like to participate. In addition, 
this study introduces new possibilities for practitioners, using free social media applications to enhance 
older adults’ social network, which may provide older adults with increased emotional support (Bielak, 
2010). Finally, our findings suggest that advances in education and technology can provide numerous 
ways for geriatric care managers to improve older adults’ quality of life. For example, care managers could 
introduce activities that encourage participation and, thus, help older adults engage with other residents, 
friends, and family. 
These examples also indicate significant potential for future confirmatory research, which could lead to 
new technologies, programs, and activities that could profoundly improve older adults’ quality of life. 
Additionally, they may guide future research in understanding how the growing older population differ from 
other populations and the challenges they face as they adapt to a technology-driven world. 
6 Conclusion 
We designed an exploratory research project to introduce social media to older adults. Through this 
investigation, we hope to encourage future research that includes additional variables and complexities to 
understand different ways to help the aging population. Technology has improved our lifestyle and made 
our friends, colleagues, and family accessible at any time no matter where we live or work in the world. 
We learn early in life how to navigate these technologies due to individual needs, desires, and social 
demands. Yet, we also realize that aging individuals may find it extremely difficult to use skills that they 
once used without effort. These findings may help care managers encourage older adults to use social 
media and, thereby, open opportunities to manage their everyday functional capabilities as well. We 
believe that this knowledge will grow exponentially as results from future studies improve older adults’ 
lives. 
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